Drug-induced secondary cataract prevention: experimental ex vivo and in vivo results with disulfiram, methotrexate and actinomycin D.
A clinical approach to prevent secondary cataract after lens implantation involves the intraocular application of pharmacological agents. The goals of our study were to develop an ex vivo model to test the drug effectiveness for lens epithelial cell ablation from the basal membrane and to verify the data in rabbit intraocular lens implantation experiments. Human capsular rhexis specimens were incubated with drugs and the residual cells were differentiated by use of the Live-Dead assay and quantified by staining with Hoechst dye. After phakoemulsification of rabbit eyes and before intraocular lens implantation, capsular bags were filled with drug-loaded hyaluronic acid for 5 min. An ex vivo model was established which allows the testing of drugs on lens epithelial cell ablation. Drug treatment reduced the number of viable cells on the specimens drastically, ranging between 0.44 ± 0.53% (6.0 ± 7.3 cells/mm²) for disulfiram, 0.27 ± 0.50% (3.7 ± 6.9 cells/mm²) for methotrexate and 0.07 ± 0.19% (0.1 ± 0.27 cells/mm²) for actinomycin D. Rabbit eyes treated with a mixture of methotrexate/actinomycin D showed no posterior capsule opacification at 4 months and a low opacification 6 months postoperatively. Without drug treatment low opacification starts 6 weeks postoperatively. The drug screening in the described ex vivo model can help to reduce the number of preclinical studies for secondary cataract prevention. The successful ex vivo cell ablation by methotrexate/actinomycin D was confirmed by a delayed in vivo secondary cataract formation.